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| Module STEM

New Frontiers of Science: Maths, Physics,
Computer Science and Engineering
STEM: #= - ¥ - 18 - T2

Module Description

How will big data drive future smart city innovation?
How will Artificial Intelligence enable rapid and stable
intelligent manufacturing of personalised products?
How do we design bridges? Is maths useful for sports?
Will robots fully mimic humans?

Students will explore ways to apply creative reasoning
and science to solve real problems while crossing
traditional boundaries of disciplines. As disciplines
converge into new hybrid fields students engage with
the highest-level academicians and leading experts
who invent and research the cutting-edge solutions
of the modern world. This programme focuses on
practical aspects of mathematical modelling, physics
and engineering, asks questions about the worth of
technology transfer and encourages students to find
missing links between everyday phenomena.

Learning Outcomes:

e Have the requisite knowledge and understanding
to make their own critical scientific assessments of
current issues.

e Develop critical thinking skills necessary for
mathematical modelling.

e Develop an understanding of the scale of the Universe.

e Describe and apply the principles of intelligent
manufacturing.

e Gain insight into the future of quantum computing
and optimisation of robotics.

e Comprehend the historical evolution of Newtonian
mechanics and its place in contemporary world as
well as in the future.

® |nvestigate the multitude of high entropy materials.
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Proposed Topics

e Multicomponent High-entropy Materials
- Cantor Alloys

e Mathematical Modelling: Art of Problem
Solving

e Renewable Energy for a Low-carbon
Future

e Conservation laws. Noether's Theorem

® Particle Accelerators: From Making
Higgs Bosons to Curing Cancer

e Human-Al Interaction: Digitalisation and
Collective Action

e Transportation: Future Powertrains

e Intelligent Manufacturing of
Personalised Products

e Modelling Sports Dynamics
e The Role of Big Data in a Smart City

e The Dark Side of the Force: Dark Energy
and Dark Matter

This course is for students of:

Engineering related degrees, Material
Science and Technology, Physics,
Mathematics, Transportation, Space
Science and Technology, Computer
Science, Artificial Intelligence, etc.

Proposed List of Lecturers (Partial)

B Prof. Sir Mike Brady

Fellow of the Royal Society, Fellow of the Royal Academy of Engineering, Fellow
of the Academy of Medical Sciences, Professor in the Department of Oncology.
Professor Brady was Deputy Chairman of Oxford Instruments plc from 1994 to
2014. He was awarded the Faraday Medal for the year 2000, and a Third

Millennium medal of the IEEE.

Prof. Artur Ekert

Fellow of the Royal Society, Professor of Quantum Physics at the Mathematical
Institute, University of Oxford. He was awarded the 1995 Maxwell Medal and Prize
by the Institute of Physics, the 2007 Hughes Medal by the Royal Society and the
2019 Micius Quantum Prize. His research extends over most aspects of information
processing in quantum-mechanical systems.

Prof. Brian Cantor

Fellow of the Royal Academy of Engineering, Commander of the British Empire.
Professor of Materials in the Department of Materials, Former Vice-President of
the Royal Academy of Engineering. He was awarded the Rosenhain and Platinum
Medals of the Institute of Materials, Minerals and Mining. He has published over
300 papers and books, given over 100 invited talks in more than 15 countries.

Prof. Harish Bhaskaran

Professor of Applied Nanomaterials in the Department of Materials, EPSRC Fellow
in Manufacturing. He is an inventor of phase change photonic computing and
continues work in establishing the field. His work has been featured widely over
the last several years in Science, Nature, The Economist, MIT Technology Review,
Fortune, Wired, BBC etc.

Dr Tom Crawford

Fellow and Tutor at St John's College, Early Career Teaching and Outreach Fellow
at St Edmund Hall, University of Oxford. Dr Crawford runs the award-winning
website www.tomrocksmaths.com and has had partnerships with the European
Mathematical Society. He can also be found on Numberphile - the largest maths
education channel on YouTube with over 3 million subscribers.

Prof. Dino Sejdinovic

Professor at the Department of Statistics, Turing Fellow of the Alan Turing
Institute. He is broadly interested in statistical foundations underpinning large-
scale machine learning algorithms. Professor Sejdinovic conducts research at the
interface between machine learning and statistical methodology with a focus on
kernel and nonparametric methods.

Prof. Martin Bureau

Lindemann Fellow and Tutor in Physics at Wadham College, University of Oxford,
and Professor in Astrophysics within the Department of Physics, University of
Oxford. He is particularly interested in using observations and theoretical studies of
the gas, stars, and dark matter that make up galaxies to constrain their formation
and evolution.

Prof. Felix Leach

Fellow and Tutor in Engineering Science at Keble College, University of Oxford,
Associate Professor of Engineering Science, Fellow of the Higher Education
Academy, Member of the Society of Automotive Engineers. His research
interests are in Combustion, and specifically emissions and efficiency in internal

combustion engines.
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